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Methods
Column chromatography was carried out with silica gel for flash chromatography from VWR Scientific. Microwave experiments were performed in a Biotage Initiator V 2.3. Spectroelectrochemistry was carried out using an Ocean Optics Spectrometer and an Autolab potentiostat with a standard three-electrode setup with a platinum wire working electrode and a Ag/Ag + reference electrode in 0.1 M NaCl in deionized water. Thin films were prepared by spin coating on ITO coated glass substrates.
The OECT fabrication process, similar to that reported previously, 1 included the deposition and patterning of metal, parylene, and the conducting polymers. We used photolithography to define the channels of the transistors with Au source and drain electrodes and interconnects on glass substrates.
These interconnects were insulated from the aqueous electrolyte by a vapour-polymerized parylene-C layer. The active channel and the insulating parylene layer were simultaneously patterned by using a second sacrificial parylene layer. After the polymer film was spin cast, the device was baked at 110
C for 60 min with subsequent rinsing in DI water. The thickness of the films at each channel was measured using a Dektak profilometer.
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Device Characterization: Devices were operated in the common source configuration. The electrolyte was a 0.1 M NaCl water solution dropped on top of the transistors. The gate electrode was a Ag/AgCl pellet which was immersed in the electrolyte. The IV-characteristics of the OECTs were measured using a National Instruments PXIe-1062Q system. An NI-PXI-4071 digital multimeter was used to measure drain current, and a NI-PXI 6289 measured drain and gate voltage. All the measurements were triggered through the built-in PXI architecture. The recorded signals were saved and analyzed using customized LabVIEW software.
Field-effect transistor devices: substrates were sonicated in Acetone, IPA, and ethanol for 15 minutes.
UV ozone cleaning 15 minutes before OTS treatment. After PFBT treatment baked at 150 C.
Polymers were deposited by spin coating at 2500 rpm. Thermal annealing for 30 min at 100 C in air.
Various device architectures were tested: BCBG (short channels), BCBG (long channels), TCBG and TCTG (CYTOP dielectric); best results reported herein were achieved with BCBG and short channels. Output curves could not be obtained for gBDT-T due to device instabilities. Table S2 Energy-minimized molecular conformations of the polymers approximated using similar length oligomers with methoxy groups instead of PEG chains for reduced computational time (Gaussian B3LYP/6-31G*; gas phase).
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Experimental Details
5,5′-Dibromo-3,3′-bis(2-(2-(2-methoxyethoxy)ethoxy)ethoxy)-2,2′-bithiophene (M1).
CDCl 3 ): δ 7.77 (m, 2H), 4.61 -4.47 (m, 4H), 4.04 -3.95 (m, 4H), 3.89 -3.77 (m, 8H), 3.77 -3.
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gBDT gBDT
gBDT-T gBDT-T gBDT-2T gBDT-2T
gBDT-g2T gBDT-g2T
g2T-T g2T-T
Table S3
Spatial distributions of the HOMO (left) and LUMO (right) of the polymers approximated using similar length oligomers with methoxy groups instead of PEG chains for reduced computational time (Gaussian B3LYP/6-31G*; gas phase).
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UV-Vis Spectra
Figure S2 UV-Vis spectra of all polymers as thin spin-cast films. 
Figure S7
Switching characteristics of g2T-T based OECT devices; for device thicknesses see 
FET Device Data
Figure S8
Transfer (left) and output (right) curves for OFET devices. 
